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157] ABSTRACT

Mixtures of different oligomer compounds of formula
(1) are suitable for use as direct dyes for dyeing and
printing a wide range of materials, especially cellulose
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fibers, to give dyeings and prints of good all-round
fastness properties:
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wherein R 1s hydrogen or unsubstituted or substituted
alkyl, cycloalkyl, aryl or aralkyl, R independently has
the meaning of Rj or is an unsubstituted or substituted
heteroaryl radical or a radical of formula

0
I
R4—C—,

wherein R4 1s unsubstituted or substituted alkyl, cyclo-
alkyl, aryl, aralkyl or heteroaryl, A is an unsubstituted
or substituted alkylene, cycloalkylene, arylene or
aralkylene radical, X 18 —O—, —S— or —N(Rjs5)—,
wherein Rs1s hydrogen or unsubstituted or substituted
alkyl, cycloalkyl, aryl or aralkyl, or wherein the group

| |
Rj=N-——A=X—

is an unsubstituted or substituted heterocyclic radical, Y
1s Ci-Csalkyl, Ci-Caalkoxy, halogen, sulfo, carboxy,
carbamoyl, N-mono- or N,N-di-C;~-Cgalkylcarbamoyl,
N-phenyl- or N,N-diphenylcarbamoyl, sulfamoyl, N-
mono- or N,N-di-C;-Cjsalkylsulfamoy! or N-phenyi- or
N,N-diphenylsulfamoyl, Z 1s hydroxy or unsubstituted
or substituted alkyl, aryl or aralkyl, R; and R; are each
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independently of the other hydrogen, halogen, cyano,
C1-Csalkyl, Cy-Csalkoxy, unsubstituted or substituted
phenyl, benzyl, benzoylamino or phenoxy, sulfo, car-
boxy, carbamoyl, phenylcarbamoyl or C;-Csalk-
anoylamino, B is a bivalent organic linking group, m is
an integer from 1 to 6 and n and p are each indepen-
dently of the other 0 or 1, with the proviso that the

different compounds of formula (1) of the mixture of
oligomers differ solely in the value of m.

29 Claims, No Drawings
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MIXTURES OF TRIPHENEDIOXAZINE
OLIGOMERS, THEIR PREPARATION AND THE
USE THEREOF FOR DYEING COTTON OR
COTTON-POLYESTER BLENDS

The present invention relates to novel mixtures of
triphenedioxazine oligomers, to their preparation and to
the use thereof for dyeing and printing fibre maternials,
especially textile fibre materials.

Specifically, the invention relates to mixtures of
oligomers comprising at least two compounds of for-

mula
()
) Cl-Cn
N—A—x" t: : : i\ >j
N (ZO328),
2 Y
--N B—N—A-—X I" (Y)r
. ﬁ )ii
—A—N R,
R1 m

(1)

(5022), O
(S02Z)p N 0'(z0,S),

wherein R is hydrogen or unsubstituted or substituted
alkyl, cycloalkyl, aryl or aralkyl, R independently has
the meaning of Rj or is an unsubstituted or substituted
heteroaryl radical or a radical of formula

O
|
R4y—C—,

wherein R4 is unsubstituted or substituted alkyl, cyclo-
alkyl, aryl, aralkyl or heteroaryl, A is an unsubstituted
or substituted alkvlene, cycloalkylene, arylene or
aralkylene radical, X is —O—, —S— or —N(Rs)—,
wherein Rsis hydrogen or unsubstituted or substituted
alkyl, cycloalkyl, aryl or aralkyl, or wherein the group

l
Ri=N—A—X—

is an unsubstituted or substituted heterocyclic radical, Y
is Ci-Caalkyl, Ci-Csalkoxy, halogen, sulfo, carboxy,
carbamoyl, N-mono- or N,N-di-C;-Cjalkylcarbamoyl,
N-phenyl- or N,N-diphenylcarbamoyl, sulfamoyl, N-
mono-or N,N-di-C;-Csalkylsulfamoy! or N-phenyl- or
N,N-diphenylsulfamoyl, Z is hydroxy or unsubstituted
or substituted alkyl, aryl or aralkyl, Ry and R3 are each
independently of the other hydrogen, halogen, cyano,
Ci1-Casalkyl, C1-Csalkoxy, unsubstituted or substituted
phenyl, benzyl, benzoylamino or phenoxy, sulfo, car-
boxy, carbamoyl, phenylcarbamoyl or C3-Csalk-
anoylamino, B is a bivalent organic linking group, m is
an integer from 1 to 6 and n and p are each indepen-
dently of the other 0 or 1, with the proviso that the
different compounds of formula (1) of the mixture of
oligomers differ solely in the value of m.

R as unsubstituted or substituted alkyl radical may be
an unsubstituted or substituted C1-Cgalkyl radical. Typ-
ical examples are a methyl, ethyl, n- or isopropyl or n-,
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1S0-, sec-or tert-butyl radical or a straight-chain or
branched pentyl or hexyl radical, which may be substi-
tuted by Ci-Casalkoxy, which will be understood as
meaning throughout this specification typically me-
thoxy, ethoxy, n- or 1sopropoxy or n-, iso-, sec- or tert-
butoxy; hydroxy; sulfo; sulfato; carboxy; cyano; halo-
gen, which will be understood as meaning throughout
this specification typically fluoro, bromo and, prefera-
bly, chloro; C>~Csalkoxycarbonyl, such as methoxycar-
bonyl or ethoxycarbonyl; C>-Csalkanoyloxy, such as
acetoxy, propionyloxy; or carbamoyl, and/or, with the
exception of methyl, which alkyl radical may be inter-
rupted by an —0O—, —S— or —NH— group.

Typical examples of suitable alkyl radicals Rj are thus
methyl, ethyl, n-propyl, isopropyl, n-, iso-, sec- or tert-
butyl, B-chloroethyl, B8-hydroxyethy}, 8-hydroxybutyl,
B-cyanoethyl, sulfomethyl, B-sulfoethyl, 8-sulfatoethyl,
B-acetoxyethyl, B-sulfatopropyl, y-sulfatopropy! or the

radical of formula —CH,CH,OCH>CH>0OH,
~—CHCHNHCH,CH,OH or —CH>,CH;OCH,C-
H>OSO3H.

An alkyl radical R is preferably C;~Casalkyl which is
unsubstituted or substituted by hydroxy, sulfo, sulfato,
chloro, cyano or acetoxy, and/or with the exception of
methyl, may be interrupted by a group —O—.

The particularly preferred meaning of Rj as alkyl is
an unsubstituted C;-Caalkyl radical and, most particu-
larly, methyl and ethyl.

An unsubstituted or substituted cycloalky! radical Ry
may be unsubstituted or substituted Cs~Cs-cycloalkyl
and, preferably, cyclopentyl or cyclohexyl which is

unsubstituted or substituted by C;~Cqalkyl, typically in
the context of this invention by methyl, ethyl, n- or

1sopropyl or n-, iso-, sec- or tert-butyl, or by amino,
C2-Csalkanoylamino, such as acetylamino or n-pro-
pionylamino, or benzoylamino.

The particularly preferred meaning of R as cycloal-
kyl 1s cyclopentyl or cyclohexyl which is unsubstituted
or substituted by 1 to 3 methyl groups, and is most
preferably cyclohexyl.

R as aryl may be unsubstituted phenyl or naphthy! or
phenyl or naphthyl which may be substituted by sulfo,
nitro, halogen, cyano, C;-Csalkyl, C;-Csalkoxy, hy-
droxy, phenoxy, amino, N-mono- or N,N-di-C-Caalk-
ylamino, C;-Csalkanoylamino, benzoylamino, Ci-C-
salkoxycarbonyl, carbamoyl, sulfamoy! and/or C;-C-
salkylsulfonyl.

Ri as aryl is preferably unsubstituted phenyl or
phenyl which is substituted by sulfo, nitro, chloro,
methyl, methoxy, N-methylamino or N-ethylamino,
N,N-dimethylamino or N,N-diethylamino,
acetylamino, propionylamino, benzoylamino, methoxy-
carbonyl, ethoxycarbonyl, carboxy or methylsulfonyl,
or is unsubstituted 1- or 2-naphthyl or 1- or 2-naphthyl
which is substituted by sulfo, nitro and/or chloro.

The particularly preferred meaning of Rj as aryl is an
unsubstituted phenyl radical or a phenyl radical which
1s substituted by sulfo, chloro, methyl and/or methoxy.

An aralkyl radical Rj may be unsubstituted or substi-
tuted C;-Cioaralkyl and, preferably, benzylethyl or
phenylethyl which may be further substituted by
C1-C4-alkyl, sulfo, nitro, halogen or Cy-Cq-alkoxy. The
particularly preferred meaning of R as aralkyl is unsub-
stituted benzyl, or benzyl which is substituted by

methyl, sulfo, chloro and/or methoxy, and is most pref-
erably benzyl.



5,223,000

3

R, is preferably hydrogen, unsubstituted Ci-Caalkyl
or Ci~Caalkyl which is substituted by hydroxy, sulfo,
sulfato, chloro, cyano, or acetoxy and/or, with the

exception of methyl, may be interrupted by a group
—O—; cyclopentyl or cyclohexyl which are unsubsti-
tuted or substituted by 1 to 3 methyl groups; unsubsti-
tuted phenyl or phenyl which is substituted by sulfo,
nitro, chloro, methyl, methoxy, N-methylamino or N-
ethylamino, N,N-dimethylamino or N,N-diethylamino,
acetylamino, propionylamino, benzoylamino, methoxy-
carbonyl, ethoxycarbonyl, carboxy or methylsulfonyl;
unsubstituted 1- or 2-naphthyl or 1- or 2-naphthyl
which is substituted by sulfo, nitro and/or chloro; or
unsubstituted benzyl or benzyl which is substituted by
methyl, methoxy, sulfo and/or chioro.

More particularly, R; is- hydrogen, C;~Caalkyl, cy-
clohexyl], unsubstituted phenyl or benzyl or phenyl or
benzyl which are substituted by sulfo, chloro, methyl
and/or methoxy, and is most preferably halogen,
methyl or ethyl. In a particularly preferred embodiment
of the invention R 1s hydrogen.

If R has independently one of the meanings cited
above for Rj, said meaning comprises the preferred
meanings given for R;j.

A heteroaryl radical R may be a pyridine, pyrimidine,
quinoxaline or triazine radical which carries substitu-
ents which are not fibre-reactive.

Suitable substituents on the heteroaryl radical which
are not fibre-reactive are typically hydroxy, Ci-Caal-
kyl, phenyl, C;-Csalkoxy, C;-Caalkylthio, amino, or
N-mono- or N,N-di-C;-Casalkylamino which are unsub-
stituted or substituted in the alkyl moiety or moieties by
hydroxy, carboxy, cyano, sulfo, sulfato or C;-Caalk-
oxy; cyclohexylamino; phenylamino or N-C-Caalkyl-
N-phenylamino which are unsubstituted or substituted
in the phenyl moiety by C1-Caalkyl, C1-Caalkoxy, phe-
noxy, carboxy, sulfo and/or halogen; morpholino or
3-carboxy- or 3-carbamoylpyridin-1-ylL.

A heteroaryl radical R is preferably a triazinyl radical
of formula

Re (2)

NT N
1
N R,

wherein R¢ and R are each independently of the other
one of the aforementioned substituents which are not
fibre-reactive and and which may be the same or differ-
ent.

R4 as unsubstituted or substituted alkyl, cycloalkyl,
aryl or aralkyl has the meanings and preferred meanings
given for K.

A heteroaryl radical R4 may be a quinoxaline or py-
rimidine radical.

R is preferably hydrogen, Ci-Cqalkyl, unsubstituted
phenyl or benzyl, or phenyl or benzyl which are substi-
tuted by methyl, methoxy, chloro and/or sulfo, or 1s a
radical of formula

O
I
Ry—C—,

wherein Ry is methyl, ethyl or unsubstituted phenyl or
phenyl which is substituted by sulfo, chloro, methyl
and/or methoxy. Especially preferred meanings of R
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are methyl, ethyl, benzyl, acetylamino, benzoylamino
and, most preferably, hydrogen.

An unsubstituted or substituted alkylene radical A
may be an unsubstituted or substituted C2-Cegalkyiene
radical and, preferably, a C;-Cealkylene radical which
is unsubstituted or substituted by hydroxy, sulfo, sul-
fato, C1-Casalkoxy, carboxy, cyano, halogen, phenyl,
sulfophenyl or C,;-Csalkoxycarbonyl, and/or which
may be interrupted by 1 or 2 —O— or —N(Rg)—
groups, wherein Ry is C1—-Cqalkyl, acetyl or, preferably,
hydrogen, or by —S—, —SO;— or a cycloaliphatic or
heterocyclic-aliphatic radical.

Exemplary of suitable radicals A are 1,2-ethylene,
1,2- and 1,3-propylene, 1-ethyl-1,2-ethylene, 2-hydroxy-
1,3-propylene, 2-sulfato-1,3-propylene, 1- and 2-pheny!-
1,3-propylene, 2-(4'-sulfophenyl)-1,3-propylene, 1,4,
2,3-, and 2,4-butylene, 1,2-dimethyl-1,2-ethylene, 1-phe-
nyl-1,2-ethylene, 2-methyl-1,3-propylene, 2,2-dimethyl-
1,3-propylene, 1-chloro-2,3-propylene, 1,5- and 2,4-pen-
tylene, 2-methyl-2,4-pentylene, l-carboxy-1,5-penty-
lene, 2,3-diphenyl-1,4-butylene, 1-methoxycarbonyl-
1,5-pentylene, 1,6 and 2,5-hexylene, 2-carboxy-1,3-pro-
pylene, 2-methoxy-1,3-propylene, a radical of formula
—CHy—CHy—2'—CH;—CHy;—, wherein Z' 1s
—Q—, ~8—, —SO—, —NH— or -—N(CHj3)— or a
radical of formula

—CH>~N N—CHy~,
S
/ \
—CHy=—CHy—N N—CH;—CHj;—,
' ./
CHy—
-CH‘?@ )

A as alkylene is more particularly a Cy-Cgalkylene
radical which is unsubstituted or substituted by hy-
droxy, sulfo, sulfato, methoxy, carboxy or sulfophenyl,
or —CH,—CH—Z'—~CH—CH;—, wherein Z' is
—0—, —S—, —SO—, ~NH~ or —N(CH3)—, espe-
cially a C2~Caalkylene radical which is unsubstituted or
substituted by hydroxy, sulfo, sulfato, methoxy, car-
boxy or sulfophenyl and, most preferably, a 1,2-ethy-
lene or 1,2- or 1,3-propylene radical which is unsubsti-
tuted or substituted by hydroxy or sulfato. In a particu-
larly preferred embodiment of the invention, A is 1,2-
;:thylene, 1,2- or 1,3-propylene or 2-sulfato-1,3-propy-
ene.

A as unsubstituted or substituted cycloalkylene may
be unsubstituted or substituted Cs-Cocycloalkyiene and
preferably cyclopentylene or cyclohexylene which are
unsubstituted or substituted by one or more Ci-Csalkyl
groups. Most preferably A is unsubstituted cyclohexane
or cyclohexylene which is substituted by 1 to 3 methyl
groups.
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Typical examples of suitable cycloaliphatic radicals
A are: 1,3- and l,4-cyclohexylene, 4-methyl-1,3-
cyclohexylene, 2-methyl-1,3-cyclohexylene, 5,5-
dimethyl-1,3-cyclohexylene, 2-methyl-1,4-cyclohexy-
lene, 4,6-dimethyl-1,3-cyclohexylene and 4-methyi-1,2-
cyclohexylene.

A as a bivalent aryl radical may be a phenylene, bi-
phenylene or naphthylene radical which is unsubsti-
tuted or substituted by C;-Caalkyl, Ci-Casalkoxy, sulfo,
halogen or carboxy.

Exemplary of arylene radicals A are: 1,3- and 1,4-
phenylene, 2-sulfo-1,4-phenylene, 4-sulfo-1,3-pheny-
lene, 2-methyl-1,4-phenylene, 2-methoxy-1,4-pheny-
lene, 4,8-disulfo-2,6-naphthylene, 8-sulfo-2,6-naphthy-
lene, 1,4-naphthylene and 1,1'-biphenyl-4,4'-diyl.

An arylene radical A is preferably a 1,3- or 1,4-phe-
nylene radical which is unsubstituted or substituted by
sulfo, methyl, methoxy or carboxy, or an unsubstituted
or sulfo-substituted naphthylene radical.

Most preferably, an arylene radical A is unsubstituted
or sulfo-substituted 1,3- or 1,4-phenylene.

An aralkylene radical A may be a Cij-Cgalkylene-
phenylene, phenylene-Cy-Cgalkylene-phenylene, C1-C-
jalkylene-phenylene-C;-Csalkylene or methylene-
naphthylene-methylene radical, in which aralkylene
radicals the alkylene moiety may be substituted as pre-
viously indicated and/or interrupted by one of the
aforementioned hetero groups, and the phenylene and
naphthylene moiety may additionally carry 1 or 2 sub-
stituents selected from the group consisting of sulfo,
carboxy, sulfamoyl, carbamoyl, methyl, ethyl, methoxy,
ethoiy, nitro, chloro, amino, N-methylamino and N-
ethylamino, N,N-dimethylamino and N,N-diethylamino
and phenylamino.

Exemplary of suitable aralkylene radicals A are:

Hy—

_CHQ‘O , —CH;

-CH-

_cHzQ’ ‘— ’
CH3

CHy—
-—CHzO,
OCH;
Il Il
O
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-continued

-~ CH>—CH, - CHy—CH>

~CH~—CH;

l
CHj;

An aralkylene radical A is preferably C;-Csalkylene-
phenylene or C;-Cjalkylenephenylene-Ci-Cjalkylene
which are unsubstituted or substituted in the phenyl
moiety by methyl, methoxy, chloro or sulfo.

A is preferably a C;-Casalkylene radical which is
unsubstituted or substituted by hydroxy, sulfo, sulfato,
methoxy, carboxy, or sulfophenyl, —CH;—CH)—Z-
'—CH—CH3y—, wherein Z' is —Q-—, —S—, —SOy—,
—NH—~— or -—-N(CHi)—, a cyclohexylene radical
which is unsubstituted or substituted by 1 to 3 methyl
groups, an unsubstituted or sulfo-substituted 1,3- or
1,4-phenylene radical, or a C1-Caalkylene-phenylene or
Ci-Csalkylene-phenylene-Ci~Csalkylene radical,
wherein the phenylene moiety is unsubstituted or substi-
tuted by methyl, methoxy, chloro or sulfo.

Rs as unsubstituted or substituted alkyl, cycloalkyl, .
aryl or aralkyl has the meanings and preferred meanings
given previously for R;.

Rs 1s preferably hydrogen, Ci-Casalkyl, cyclohexy],
unsubstituted phenyl or benzyl or phenyl or benzyl
which are substituted by sulfo, chloro, methyl and/or
methoxy.

Particularly preferred meanmgs of Rs are hydrogen
and C;-Csalkyl, more particularly hydrogen, methyl
and ethyl and, most preferably, hydrogen.

X 1s preferably a group —N(Rs5)—, wherein Rs has
the meanings and preferred meanings given hereinbe-
fore.

Where the radlcal

I
Rj~N=—A=X-—

1s an unsubstituted or substituted heterocyclic radical,
said radical may be piperazin-1,4-diyl.

Y is preferably sulfo, C1-C4-alkyl, Ci-Csalkoxy or
chloro and, most preferably, methoxy, methyl, chloro
or sulfo.

The variable n is preferably 0.

Aryl or aralkyl radicals Z have independently of each
other the meanings and preferred meanings previously
given for R;.

An unsubstituted or substituted alkyl radical Z may
be an unsubstituted or substituted C1-Cgalkyl radical,
typically a C1-Cealkyl radical which is unsubstituted or
substituted by hydroxy, C;-Casalkoxy or carboxy, and
which, with the exception of methyl, may be inter-
rupted by —0O—, —8— or —N(Rg)—, wherein Rgis as
previously defined.

Preferably an alkyl radical Z i1s unsubstituted C;-C-
salkyl and, more particularly, methyl or ethyl.

Z 1s preferably methyl or ethyl and, most preferably,
hydroxy.

p is preferably 1.
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Where R3 and/or R are defined as unsubstituted or
substituted phenyl, benzyl, benzoylamino or phenoxy,
the phenyl ring may be unsubstituted or substituted by
- Cj-Caalkyl, Ci1-Caalkoxy, acetylamino, halogen, nitro

and/or sulfo. Preferably the phenyl ring carries no fur-
ther substituents or is substituted by chloro, methyli,

methoxy, acetylamino and/or sulfo.
The radicals R; and R3 may be different or, prefera-

bly, identical.

R> and R3 are preferably, however, fluoro, chloro,
bromo, methyl, methoxy, acetylamino, phenoxy or
cyano and, most preferably, bromo or chloro.

A preferred embodiment of the invention relates to
mixture of oligomers of compounds of formula (1),
wherein R> and R3 are each chloro.

The bivalent organic linking group B may be a radi-
cal of formula

—Q—E—Q 3),
wherein E for example is a direct bond, an unsubstituted
or substituted alkylene, alkenylene, cycloalkylene, alky-
lene-cyclohexylene, arylene, aralkylene, heterocycly-
lene, biphenyl or stilbene radical, Q 1s a group

O O S S
I | | |
—(Ce~, =—C=-N(Rj0)—, —C—, —C—NRjp)—,
O S S O
| i i i
—— e Qe wm(Cm=(Qe=, e o= —  OF "-.I?i-—
O

and R 1pis unsubstituted or substituted alkyl, aryl, cyclo-
alkyl or aralkyl, or preferably hydrogen.

Where E is defined as unsubstituted or substituted
cycloalkylene, arylene or aralkylene, the meanings and
preferred meanings previously given for A apply inde-
pendently of one another. The alkylene-cyclohexylene,
biphenyl or stilbene radicals can be substituted as indi-
cated for A defined as cyclohexylene or arylene.

E defined as alkylene may have one of the meanings
previously given for A defined as unsubstituted or sub-
stituted alkylene or may be methylene. E defined as
alkylene is preferably Ci-Csalkylene which 1s unsubsti-
tuted or substituted by hydroxy, sulfo, sulfato, methoxy,
carboxy, phenyl or sulfophenyl, and is most preferably
methylene, 1,2-ethylene or 1,2- or 1,3-propylene.

A heterocyclyl radical E may be the piperazine-1,4-
diyl, furan-2,5-diyl or thiophene-2,5-d1yl radical.

R1o as unsubstituted or substituted alkyl, cycloalkyl,
ary! or aralkyl has the meanings and preferred meanings
previously given for Rj.

Preferred organic linking groups B are the radicals of
formula (3), wherein Q is a group

O O S
| | I
=, =C—~NH—, =§~ or —C~=NH=—

0
I

|
O

E is a direct bond, C1~Cealkylene or Cy-Cealkeny-
lene, each unsubstituted or substituted by hydroxy,
sulfo, sulfato, methoxy, carboxy, pheny! or sulfophenyl,
or is cyclohexylene or C;-Cjalkylene-cyclohexylene,
each unsubstituted or substituted by 1 to 3 methyl
groups, or is piperazine-1,4-diyl, thiophene-2,5-diyl,
biphenyl-4,4'-diyl, stilbene-4,4'-diyl, unsubstituted phe-
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8

nylene or naphthylene, or phenylene or naphthylene
which are each substituted by Cj~-Caalkyl, Ci1-Csalk-
oxy, sulfo, halogen or carboxy, or Cj-Csalkylene-phe-
nylene or Ci-Cralkylene-phenylene-Ci-Csalkylene,
each unsubstituted or substituted in the phenyl moiety

by methyl, methoxy, chloro or sulifo.
Especially preferred bivalent linking groups B have
the formula

|
O
)
m%
)
S
o

=0

NH«-C
—(C—NH

=0
; E

Koy

-

—C Co
| I
O

I
” NH—C—
—C—NH

i
(CHzyg-NH—C—

O

€

L
L

—(C—NH

(R1|1)0-3

i (CHy¥ygrC—
wee C==(CH>

I I

0O=0 O

N

N
. z
8 —_

=0 ~

| |

I
CH

I
N=0
0
o+
|
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-continued

O O O O
I | | |

—C—(CH;)p.4—C—, =—C—NH~—(CHy)rz—NH—C—,

O O
| i

—C—CH=CH~—(C—,

wherein R is sulfo, methyl, methoxy, chloro, carboxy
or, preferably, hydrogen.
A particularly preferred embodiment of the invention

relates to mixture of oligomers of compounds of for-
mula (1), wherein B 1s a radical of formula

A further group of suitable linking groups B com-
prises those groups which contain or consist of at least
‘one nitrogen-containing aromatic-heterocyclic radical.
Exemplary of such aromatic-heterocyclic linking
groups B are a radical of formula

R'g

A

R'g

A

N N

R'g

A

N N N

(4) (5)

N T

Ri2

(R13)o-2

A

N N

wherein Rz 1s nitro, cyano, Ci-Caalkylsulfonyl, car-
boxy, chloro, fluoro, C1-Csalkoxysulfonyl, Cj-Caalkyl-
sulfinyl, C1~-Csalkoxycarbonyl or C;-Csalkanoyl and,
preferably, cyano, chloro, fluoro, methylsulfonyl, eth-
ylsulfonyl or formyl, R13is sulfo, C1-Caalkyl, C1-Casalk-
oxy or halogen, preferably sulfo, methyl or methoxy
and, most preferably, sulfo, and R'¢ is chloro or is as
defined for Regin formula (2). In formulae (4), (5), (6), (7)
and (B), R'¢1s preferably chioro, hydroxy, Ci-Csalkoxy,
C1~Csalkylthio, amino, N-mono- or N,N-di-C{-Csalk-
ylamino which are unsubstituted or substituted in the
alkyl moiety by hydroxy, sulfo or sulfato, or is cyclo-
hexylamino, phenylamino or N-C;-Csalkyl-N-
phenylamino which are unsubstituted or substituted in
the phenyl moiety by methyl, methoxy, carboxy, sulfo
or chloro, or is morpholino.

Illustrative examples of especially preferred radicals
R’'¢ are hydroxy, chloro, methyilthio or ethylthio, me-
thoxy, ethoxy, n- or i1sopropoxy, amino, methylamino,
ethylamino, B-hydroxyethylamino, N,N-di-8-hydrox-
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yethylamino, SB-sulfoethylamino, carboxymethylamino,
cyclohexylamino, o-, m- or p-methylphenylamino, o-,
m- or p-methoxyphenylamino, o-, m- or p-chioro-
phenylamino, o0-, m- or p-sulfophenylamino, 2,4- or
2,5-disulfophenylamino, o-carboxyphenylamino, N-
ethyl-N-phenylamino, N-methyl-N-phenylamino and
morpholino.

A further preferred group of useful linking groups B
comprises those of formulae

O O

O O
| I
—C~—, =—C—C-—,

O
|

—C—CH=CH—C=— and

Preterred linking groups B have the formula
Q—E'—Q, (3

4)
R'g

A

N N

(6)

(6)

(7'
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-continued
or
R's 8) 5
)\ R'13)0-2
N N
—ll\ o~ NH
N \
10
R
R'13)0-2 ).___\
N " N

wherein Q' 1s 2 group
20
0O O O S
| | I |
—C—, —C—NH=, —S§— or —C—NH~—
o

E’ is a direct bond, C1-Csalkylene or Cy-Cealkeny- 25
lene which are unsubstituted or substituted by hydroxy,
sulfo, sulfato, methoxy, carboxy, pheny! or sulfophenyl,
cyclohexylene or C,-Casalkylene-cyclohexylene which
are unsubstituted or substituted by 1 to 3 methyl groups,
or is piperazine-1,4-diyl, thiophene-2,5-diyl, biphenyl-
4,4'-diy), stilbene-4,4'-diyl, unsubstituted phenylene or
naphthylene, or phenylene or naphthylene which are
substituted by C1-Caalkyl, C;-Caalkoxy, sulfo, halogen
or carboxy, or is C1-Csalkylene-phenylene or C;-C-
»alkylene-phenylene-C1-Cjalkylene which are unsub-
stituted or substituted in the phenyl moiety by methyl,
methoxy, chloro or sulfo, R"¢is chloro, hydroxy, Cy-C-
salkoxy, C;~Caalkylthio, amino, N-mono- or N,N-di-
C;-Caalkylamino which are unsubstituted or substi-
tuted in the alkyl moiety by hydroxy, sulfo or sulfato, or
is cyclohexylamino, phenylamino or N-C1~C4alkyl-N-
phenylamino which are unsubstituted or substituted in
the phenyl moiety by methyl, methoxy, carboxy, sulfo
or chloro, or is morpholino, and R';3 is sulfo, methyl or
methoxy.

Particularly preferred bivalent linking groups B are
the radicals of formula

30

35

435

30
_025 ’

35

|
0 NH=—C—

60

63
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-continued

S
I
O

ISI NH—C—
_C“NHQ/ ,
R
{
fl) (CH29pT-NH—C—
_C“NH—Q/ .

(Rii)o-3

O
I

ﬁ’ (CHyygprC—
—C=(CH> :
Rij

Rij
.....025 SOy,

0 O O 0O
I I | |
—C—(CH2)o4—C—,

—C—NH—(CHz)rz—NH—C—,
RN‘6

A
O O N N
—!JJ“CH=CH~*‘!TIJ“, —"\ N .-—/I-— or

Rl‘lﬁ
R.“'6

)‘\\N
N')_'

S )
Y }WQ}"‘“J\
(SO3H)p-2

wherein Rj is sulfo, methyl, methoxy, chloro, carboxy,
or preferably, hydrogen, and R"¢ 1s hydroxy, chloro,
methylthio or ethylthio, methoxy, ethoxy, n- or 1sopro-
poxy, amino, methylamino, ethylamino, B-hydroxye-
thylamino, N,N-di-8-hydroxyethylamino, f-sulfoe-
thylamino, carboxymethylamino, cyclohexylamino, o-,
m- or p-methylphenylamino, o-, m-, or p-methoxy-
phenylamino, o-, m- or p-chlorophenylamino, o-, m- or
p-sulfophenylamino, 2,4- or 2,5-disulfophenylamino,
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o-carboxyphenylamino, N-ethyl-N-phenylamino, N-

methyl-N-phenylamino or morpholino.

m 1s preferably any integer from 1 to 3.

Because of their good tinctorial properties, important
mixtures of oligomers of compounds of formula (1) as
indicated above are those wherein R 1s hydrogen, un-
substituted Ci-Cgs-alkyl or C1-Caalkyl which 1s substi-
tuted by hydroxy, sulfo, sulfato, chloro, cyano, or ace-
toxy and/or, with the exception of methyl, may be
interrupted by a group —O—, unsubstituted cyclopen-
tyl or cyclohexyl, or cyclopentyl or cyclohexyl which
are substituted by 1 to 3 methyl groups, unsubstituted
pheny! or phenyl which is substituted by sulfo, nitro,
chloro, methyl, methoxy, N-methylamino or N-
ethylamino, N,N-dimethylamino or N,N-diethylamino,
acetylamino, propionylamino, benzoylamino, methoxy-
carbonyl, ethoxycarbonyl, carboxy or methyisulfonyl,
or is unsubstituted 1- or 2-naphthyl or 1- or 2-naphthyl
which is substituted by sulfo, nitro and/or chloro, or is
unsubstituted benzyl or benzy! which is substituted by
methyl, methoxy, sulfo and/or chloro, R 1s hydrogen,
Ci-Csalkyl, unsubstituted phenyl or benzyl or phenyl
or benzyl which are substituted by methyl, methoxy,
chloro and/or sulfo, or is a radical of formula

O
I
R4—C—,

wherein R4 1s methyl, ethyl or unsubstituted phenyl or
phenyl which is substituted by suifo, chloro, methyl
and/or methoxy,

A is a Cr-Casalkylene radical which 1s unsubstituted
or substituted by hydroxy, sulfo, sulfato, methoxy, car-
boxy or sulfophenyl, or s —CH;—CH;—Z2'—CH-
»—CH7—, wherein Z2' 18 —O—, ~—~S—, —S0;—,
—NH— or —N(CHi)—, a cyclohexylene radical
which is unsubstituted or substituted by 1 to 3 methyl
groups, an unsubstituted or sulfo-substituted 1,3- or
1,4-phenylene radical or is a C1-Cjsalkylene-phenylene
or C1~Csalkylene-phenylene-C1-Cjralkylene radical,
wherein the phenylene moiety 1s unsubstituted or substi-
tuted by methyl, methoxy, chloro or sulfo, X 1s a group
—N(Rs)—, wherein Rsis hydrogen, C1-Caalkyl, cyclo-
hexyl, unsubstituted phenyl or benzyl or phenyl or ben-
zyl which are substituted by sulfo, chloro, methyl and-
/or methoxy, or wherein the group |

|
Ri=N—A—X—

is the piperazine-1,4-diyl radical, Y is methoxy, methyl,
chloro or sulfo, n is 0 or 1, Z is hydroxy, methyl or
ethyl, p is 1, R; and R3 are each hydrogen, fluoro,
chloro, bromo, methyl, methoxy, acetylamino, phenoxy
or cvano, the linking group B has the formula

Q'—E—Q,

Rllﬁ

A
I

N

(3
(4)
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14
-continued
R"¢ R"¢ (6')
- A N . A -
[\
e U T s
N \ / N
R" R" (7))
/I_: R'13)0-1 /L\G
N N N N
L wn L -
N N
Oor
R \
/L\ﬁ R'13)0-2 )
N N
I
—J\ N ~ NH \
R
R'13)0-2 /l\
N~ N
S
N
wherein Q' is a group

O O O S
| | ] ]

—C—, —C—NH—, —§— or ==C—NH-,
1
O

E’ 1s a direct bond, C1-Csalkenylene which are un-
substituted or substituted by hydroxy, sulfo, sulfato,
methoxy, carboxy, phenyl or sulfophenyl, or is cyclo-
hexylene or C;j-Cjalkylene-cyclohexylene which are
unsubstituted or substituted by 1 to 3 methyl groups;
piperazine-1,4-diyl, thiophene-2,5-diyl, biphenyl-4,4'-
diyl, stilbene-4,4'-diyl; unsubstituted phenylene or naph-
thylene, or phenylene or naphthyiene which are substi-
tuted by C;-Casalkyl, C1-Csalkoxy, sulfo, halogen or
carboxy; or Ci-Cisalkylene-phenylene or C;-Csalky-
lene-phenylene-C-Csalkylene which are unsubstituted
or substituted in the phenyl moiety by methyl, methoxy,
chloro or sulfo, R"s 1s chloro, hydroxy, C;-Caalkoxy,
C1-Cjalkylthio, amino, N-mono- or N,N-di-C;-Ca4alk-
ylamino which are unsubstituted or substituted in the
alkyl moiety or moieties by hydroxy, sulfo or sulfato,
cyclohexylamino, phenylamino or N-C;-Casalkyl-N-
phenylamino which are unsubstituted or substituted in
the phenyl moiety by methyl, methoxy, carboxy, sulfo
or chloro, or morpholino, and R'13 is sulfo, methyl or
methoxy, and m is any integer from 1 to 3.

Of particular importance on account of their good
tinctonal properties are mixtures of oligomers of the
compounds of formula

R
N ¢ o |5
\ N—A—
"Q( \\)Q
SO e N

3H O SO3H

(la)
R —_
N\
N=A-—N
/ :
R

Ri 5
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-continued

f%//

wherein R is hydrogen, Ci-Caalkyl, cyclohexyl, un-
substituted phenyl or benzyl, or phenyl or benzyl which
are substituted by sulfo, chloro, methyl and/or me-
thoxy,

R is hydrogen, methyl, ethyl, benzyl, acetylamino or
benzoylamino, A is a Cy)-Caalkylene radical which is
unsubstituted or substituted by hydroxy, sulfo, sulfato,
methoxy, carboxy or sulfophenyl, Rs is hydrogen,
methyl or ethyl, and B is a radical of formula

el O L1
Rii
NH—C-—-
_C_NH 3

SO3H

: N—A—-N R,

l:1113

Rj Ry

HO;35

(CHa3pNH—C—

|
—C—NH

ﬁ NH'—C_
O
|

(R11)o-3

NH=— A =~
R—HN=—A~HN

HQO;3S
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-continued
1
liill (CH¥IrC—

—C~(CH; ,

Rii

R1]

— (1S SOy,

0
II ll II I
—~C—(CHz)}p4—C—, =—C=—NH—(CHj)p~—NH—C—,

Rl‘l‘ﬁ

) N
*-(I'!‘—CH--CH-—C- —-I\ /I— or

Rl|‘6
R”6

g N~ N
N N . '
1 ..;I-NH@} NH—L_ g A
N
(SO3H)o-2

wherein R is sulfo, methyl, methoxy, chloro, carboxy
or, preferably, hydrogen, and R'’¢ is hydroxy, chloro,
methy]thlo or ethylthio, methoxy, ethoxy, n- or isopro-
poxy, amino, methylamino, ethylamino, B-hydroxye-
thylamino, N,N-di-8-hydroxyethylamino, fB-sulfoe-
thylamino, carboxymethylamino, cyclohexylamino, o-,
m- or p-methylphenylamino, o-, m-, or p-methoxy-
phenylamino, 0-, m- or p-chloroPhenylammo O-, M- Or
p-sulfophenylamino, 2,4- or 2 S-dlsulf0phcnylanuno,
o-carboxyphenylamino, N-ethyl-N-phenylamino, N-
methyl-N-phenylamino or morpholino.

A particularly preferred embodiment of the invention

relates to mixture of oligomers of compounds of for-
mula

(1b)

L}
—

SO3H
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-continued
Cl SO3H
—NH B—NH—A—NH O = N
N Z O NH—A—NH R,
HO3S Cl

wherein R is methyl, ethyl, benzyl, acetylamino, ben-
zoylamino or, preferably, hydrogen, A is a 1,2-ethylene
or 1,2- or 1,3-propylene radical which is unsubstituted
or substituted by hydroxy or sulfato, and B is a radical
of formula

O
{ O
~C } T
w—C=—  or
O

O
| |
-—(C=—(CHj)j.3=C~—.

The mixture of oligomers of the compounds of formula
(1) may be obtained by condensing a) a compound of
formula

X=A=—N .
N\
R
N—'A-—X

1 (502Z)p

with a compound of formula

T—B—T

and, in a further optional step, b) reacting the product
obtained in a) with a compound of formula

R*—T (11),
wherein A, B, Ry, R3, R3, X, Y, Z, p and n are each as
defined hereinbefore, R* has the meaning previously
given for R, with the exception of hydrogen, and T 1s
halogen, preferably chloro.

Preferred mixture of oligomers together contain the
three compounds of formula (1), wherein m 1s 1, 2 and
3.

The condensation reaction$s a) and b) are conve-
niently carried out in an aqueous Or agueous-organic
medium in the temperature range from 0° to 100° C,,
preferably from 0° to 50° C. The reactions are conve-
niently carried out in the neutral to alkaline pH range,
~i.e. typically at pH 7-13, preferably 8-12. The pH can
be adjusted by addition of bases, such as hydroxides or
carbonates of alkali metals, ammonia or organic amaines,
and kept constant during the condensation reactions.

Depending on the weight ratio in which the com-
pounds of formulae (9) and (10) are used, a mixture of
oligomers comprising different compounds of formula
(1) is obtained in which the value of m differs. The
mixture of oligomers comprises typically the six com-
pounds of formula (1) in which m=1, 2, 3, 4, 5 and 6,
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the three compounds of formula (1) in whichm=1, 2 or
3 predominating.

In condensation step a), the compounds of formula
(1) in which R=hydrogen are obtained. The conver-
sion of the hydrogen atom into any radical R is effected
by reaction with a compound of formula (11) in a man-
ner which 1s known per se.

The compounds of formulae (9), (10) and (11) are
known or can be obtained in a manner known per se.

‘The invention further relates to the use of the mixture
of oligomers comprising different compounds of for-
mula (1), in which the value of m differs, as dyes for
dyeing or printing nitrogen-containing and, more par-
ticularly, hydroxyl group containing fibre materials.

The novel mixtures of different oligomer compounds
of formula (1) are thus suitable for dyeing and printing
nitrogen-containing or, more particularly, cellulosic
fibre materials, preferably textile fibre materials, made

1 %)

(Solz)p

of silk, wool or synthetic polyamides, as well as prefera-
bly of cellulosic fibres such as rayon, cotton or hemp.
With respect to their tinctorial properties, they may be
used as direct dyes (C.I. direct dyes).

It 1s also possible to dye textile fibre materials made
from blends, such as wool/cotton, polyamide/cotton,
acrylic/cotton or, preferably, polyester/cotton blends,
by single bath processes and in the presence of dyes for
the respective different type of fibre.

The textile fibre materials may be in any form of
presentation, such as fibres, yarn, woven or knitted
fabrics. Besides the textile substrates, leather and paper
can also be dyed with the dye mixtures of this invention.

Level dyeings 1n blue shades of good allround fast-
ness properties, especially good fastness to rubbing, wet
treatments, wet rubbing, perspiration and light, are
obtained. Where necessary, the wetfastness properties,
especially washfastness, of the direct dyeings and prints
can be substantially enhanced by an aftertreatment with
fixing agents.

The novel mixtures of different oligomer compounds
of formula (1) have good compatibility with other dyes,
especially disperse dyes. The novel dye mixtures have a
sufficient high temperature stability and can hence be
used for dyeing under the dyeing conditions for polyes-
ter fibres, 1.e. in the temperature range from c. 100° to
150° C., preferably from 100° to 130° C., from an aque-
ous liquor and in the pH range from 4 to 7.5, preferably
from S5 to 7.

It is thereby possible to use customary disperse dyes
together with the dye mixtures of this invention in a
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single step, one bath process for dyeing polyester/cot-
ton blends, in which process level and fast dyeings are
obtained with the respective dye on both types of fibre.

HiN~—-(H>C)=HN
HO;S

By using a disperse dye of the same shade as the novel
dye mixture it 1s also possible to obtain solid shade dye-
Ings.

The dyeing of textile blends, such as blends of polyes-
ter and cellulosic fibres, can be greatly simplified by
using the dye mixtures of this invention. The conven-
tional practice of dyeing each component of a fibre
blend in a separate procedure under different dyeing 20
conditions is therefore no longer necessary.

The novel mixtures of different oligomer compounds
of formula (1) are also suitable for the preparation of
aqueous inks for ink-jet printing.

The following Example will serve to illustrate the
invention. Unless otherwise indicated, parts and per-
centages are by weight. The relationship between parts
by weight and parts by volume is the same as that be-
tween the kilogram and the liter.

EXAMPLE 1

a) 96 parts of 4-(2-aminoethylamino)aniline-3-sulfonic
acid are suspended in a mixture of 3000 parts of water
and 600 parts of isopropanol, and the suspension is ad-
justed to pH 5.9 with 13 parts of a phosphate buffer
mixture and subsequent addition of 14 parts of an aque-
ous 4N solution of hydrochloric acid. The batch is then
heated to a temperature of 50° C. Then 49.52 parts of
chloranil are added and the mixture is stirred for 3
hours, while keeping the pH at 6 by addition of a 2N
solution of potassium hydrogencarbonate. The mixture
1s cooled to c. 40° C., and the product is filtered with
suction, washed with 2 X200 ml of an aqueous solution
of sodium chloride and then once with 200 parts of
acetone. The filter product is dried at 40° C., giving a 45
compound of formula

15

25

30

35

40

Cl
HO3S HN P O NH-—(CH3)»=NH).
=
HoN—(H>C)>~HN O NH SO3H
' L Cl

b) 900 parts of oleum (25%) are charged to the reac-
tor and 166.2 parts of the compound of formula (101)
obtained in a) are added in equal portions over 3 hours
at a temperature of 0° to 5° C. The mixture is then
stirred for 30 minutes at room temperature. Then 118.95
parts of potassium peroxodisulfate are added at 20°-30°
C. over 90 minutes and stirring is continued for 75 min-
utes. The reaction mixture is poured into a mixture of
3000 parts of ice and 600 parts of water, while ensuring
that the temperature does not exceed 30° C. The prod-
uct 1s filtered with suction and the moist filter product is
stirred in 2000 parts of water and the pH is adjusted to
7 with 1400 parts of 30% sodium hydroxide. After stir-
ring overnight the product is filtered with suction,

65

60

20
washed with 3 X 100 parts of water and then with 100

parts of ethanol and dried, to give the compound of
formula

Cl SO3H (102)

~ | NH=—(CH3)>=~NH}>.

Cl

c) 13.4 parts of the compound of formula (102) ob-
tainable in b) are suspended in 3000 parts of water with
the addition of sodium hydroxide solution. A solution of
10.4 parts of terephthaloyl dichloride in c. 150 parts of
dioxane is added dropwise at 0° to 5° C. over ¢. 30
minutes to this suspension, which has a pH of c. 11,
while keeping the pH at 11 by adding sodium hydroxide
solution. After a reaction time of 1 hour, another solu-
tion of 10.4 parts of terephthaloyl dichloride in c. 150
parts of dioxane is added to 0° to 5° C., while keeping
the pH at c. 12 by adding sodium hydroxide solution.
The batch 1s allowed to react further once more, the pH
1s then adjusted to about neutral with hydrochloric
acid, and the mixture is stirred for another 30 minutes.
The product is then isolated by filtration and dried. It
consists of a mixture of oligomer compounds of formula
(1), wherein R and R are each hydrogen, A is 1,2-ethy-
lene, X is —NH—, n 0, Z is hydroxy, pis 1, Rsand Rj
are each chloro and B is a radical of formula

0 0
| ]
—C C—

and which dyes cotton in a blue shade of good allround
fastness properties.

EXAMPLES 2 TO 11

The procedure of Example 1 is repeated, but replac-
Ing in step a) 96 parts of 4-(2-aminoethylamino)aniline-
3-sulfonic acid with an equimolar amount of one of the
anilino compounds indicated in column 2 of Table 1, to
give comparable mixtures of dyes which dye cotton in

(101)

a brilliant blue shade of good allround fastness proper-
ties.

TABLE 1

Anilino compound

Ex.

OH

HjN NH-CH;—CH—CH;—NH;

SO3;H
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TABLE 1l-continued

Ex. Anilino compound
3 .
| S
HoN NH=—(CH;)>—NH;
SO3H
4 ' 10
HzNQ NH~-(CH2)s—NH;
SO3zH 15
5
HoN NH NH>
20
SO;H
6 C|:H3
HsN NH—CH;—CH—NH: 55
SO3H
. |
30
H>N NH=—-—(CH1)»—0O—(CHj)>—NH>
SO3H
g 335
HzN—Q NH—(CH3);=—NH=—(CH3);—0OH
SO3H 40
9
H;N NH NH>
435
| SO3H SO3H
10 HO3S
50
H>N NH NH-
SO3H SO3H
11 . 55
HzN—Q NH—Q(CH;a)z— NH;
| SO3H SOz:H 60

EXAMPLES 12 TO 23

The procedure of Example 1 is repeated, but replac- 65

ing in step ¢) 10.4 parts of terephthaloyl dichloride with
an equimolar amount of one of the dicarbonyl chloride
or disulfonyl chloride compounds indicated in column 2

22

of Table 2, to give comparable mixtures of dyes dye

cotton in a brilliant blue shade of good allround fastness
properties.

TABLE 2

Ex. Dicarbonyl chioride or disulfonyl chloride compounds
12 .

coC
c1oc—©— CH=CH cocl

LA

13

14

Cl10C CO(Cl

13

16

c10c—can CH,—COCl
CIOC_CHZ_Q

| CH,—COC]

c1ocQ CH,—COC]

CIOC—CH=CH—CO(l
ClOC—(CH;)4—COCl

C1502Q

SO,C]

17

18

19
20

21

22 S0»(Cl

20

SO, Cl

SO,(CI

EXAMPLE 24

9.74 parts of the compound of formula (102) obtain-
able as indicated in Example 1 are suspended in 100
parts of water and the suspension is adjusted with 4N

23
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lithium hydroxide solution to a pH of 11.5 to 12. The
mixture is cooled to a temperature of 15° C,, and a
solution of 0.93 part of 2,4-toluylene diisocyanate in 10
parts of dioxane are added dropwise with good stirring.
When the reaction is complete, the mixture is acidified 5
with hydrochloric acid and the precipitated product is
filtered with suction and washed with an aqueous solu-

tion of sodium chloride, affording 4 parts of a mixture of
oligomer compounds of formula (1), wherein R and R

are each hydrogen, A is 1,2-ethylene, X is —NH—, ni1s
0, Z is hydroxy, p is 1, Rz and R3 are each chloro and B
is a radical of formula

O
I 15
O
|
HN=-C—
and which dyes cotton in a blue shade of good aliround 20
fastness properties.
EXAMPLES 25 TO 30
The procedure of Example 24 is repeated, but replac-
ing 0.93 part of 2,4-toluylene diisocyanate with an equi-
molar amount of one of the isocyanato or isothiocyano
compounds indicated in column 2 of Table 3, to give
comparable mixtures of dyes which dye cotton 1n a
brilliant blue shade of good allround fastness properties. "
TABLE 3
Ex. Isocyanato or isothiocyano compounds
25
35
OCN NCO
26
SCN-Q NCS 40
27 |
- OCN
28 50
OC.Q
2 HiC CH;NCO
> : : 55
CHj
OCN CH;
30 OCN—(CH;)¢—NCO 60

Dyeing instruction I

12.5 parts of a non-mercerised, unbleached cotton
fabric are wetted with one part of a nonionic wetting 65
agent at a temperature of 80° C. The cotton 1s put into
a dye solution which contains 2% of the dye mixture
obtained in step ¢) of Example 1 and 2 g/1 of sodium

24
sulfate. The liquor ratio is 1:20. The depth is then heated
to a temperature of 95° C. over 30 minutes, 8 g/l of
sodium sulfate are added and the dyebath is left for 45
minutes at 95° C., cooled to 80° C., and left for 15 min-
utes at this temperature. The goods are then rinsed with
water and dried, to give a cotton fabric which is dyed in
a clear blue shade of good allround fastness properties.

Dyeing instruction II

12.5 parts of polyamide 66 fabric are put at 40° C. into
a dyebath which has been adjusted to pH 6 by addition
of 2 g/1 of a phosphate buffer. The liquor ratio is 1:20.
After 10 minutes 2% of the dye mixture obtained in step
c) of Example 1 are added and the dyebath is heated to
the boil over 45 minutes and left for 45 minuts at this
temperature. The goods are rinsed with water and
dried, to give a polyamide 66 fabric which is dyed in a
clear blue shade of good allround fastness properties.

What is claimed 1s:

1. A mixture of oligomers comprising at least two
compounds of formula

n ]
o, R g (Y) (1)
: 5 X—A— =

) \

AN

N—A—X : i \
R; - :

~N—+B—N—A—X / "

l |

Rip R / X—A—N—R

(S022), N} ©0'(205S), ||

wherein

R1is hydrogen or unsubstituted C1-Cqalkyl] or C1-C-
4alkyl which is substituted by hydroxy, sulfo, sul-
fato, chloro, cyano or acetoxy and, except in the
case of Cjalkyl or substituted Cjalkyl, may be in-
terrupted by a group —O—; cyclopentyl or cyclo-
hexyl which are unsubstituted or substituted by 1 to
3 methyl groups; unsubstituted phenyl or phenyl
which is substituted by sulfo, nitro, chloro, methyl,
methoxy, N-methylamino or N-ethylamino, N,N-
dimethylamino or N,N-diethylamino, acetylamino,
propionylamino, benzoylamino, methoxycarbonyl,
ethoxycarbonyl, carboxy or methylsulfonyl; un-
substituted 1- or 2-naphthyl or 1- or 2-naphthyl
which is substituted by sulfo, nitro or chloro; or
unsubstituted benzy! or benzyl which 1s substituted
by methyl, methoxy, sulfo or chloro,

R independently has the meaning of R or is a pyri-
dine, pyrimidine, quinoxaline or triazine radical
each of which is unsubstituted or substituted by
hydroxy, C1-Casalkyl, phenyl, C1-Cialkoxy, C;-C-
salkylthio, amino, or N-mono- or N,N-di-C;-C-
salkylamino which are unsubstituted or substituted
in the alkyl moiety or moieties by hydroxy, car-
boxy, cyano, sulfo, sulfato or C;-Cgalkoxy; cyclo-
hexylamino; phenylamino or N-Cj-Calkyl-N-
phenylamino which in the phenyl moiety are un-
substituted or substituted by Ci~Caalkyl, Ci-Cqalk-
oxy, phenoxy, carboxy, sulfo or halogen; morpho-
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lino or 3-carboxy- or 3-carbamoylpyridin-1-yl; or
R is a radical of formula

O
I
R4y—C—,

wherein R4 is quinoxaline or pyrimidine or has the
meanings given above for Ri, but is not hydrogen,

A 1s a C;-Cealkylene radical which i1s unsubstituted
or substituted by hydroxy, sulfo, sulfato, C;-Csalk-
0Xy, carboxy, cyano, halogen, phenyl, sulfophenyl
or C,-Csalkoxycarbonyl, and which 1is not mter-
rupted or is interrupted by 1 or 2 —O— or —N(R-
g)-— groups, wherein Rg 1s C;-Caalkyl, acetyl or
hydrogen, or by —S— or —S0»—; 1s a cyclohex-
ylene radical which 1s unsubstituted or substituted
by 1 to 3 methyl groups; or is a phenylene, biphe-
nylene or naphthylene radical which is unsubsti-
tuted or substituted by C;-Caalkyl, C1-C4salkoxy,
sulfo, halogen or carboxy; or is a C;j-Cgalkylene-
phenylene, phenylene-C1-Cealkylene-phenylene,
Ci-Csalkylene-phenylene-C1-Caalkylene or
methylene-naphthylene-methylene radical,
wherein the phenylene and naphthylene moieties
contain no further substituents or additionally
carry 1 or 2 substituents selected from the group
consisting of sulfo, carboxy, sulfamoyl, carbamoyl,
methyl, ethyl, methoxy, ethoxy, nitro, chloro,
amino, N-methylamino .and N-ethylamino, N,N-
dimethylamino and N,N-diethylamino and phenyl-
amino, |

X 1§ —O—, —S— or —N(R5)—, wherein Rjs has the
meanings given above for Ry or wherein the group

|
Ri™Nw=—A=—X~—

is piperazin-1,4-diyl,

Y is Ci-Caalkyl, Ci-Casalkoxy, halogen, sulfo, car-
boxy, carbamoyl, N-mono- or N,N-di-C|-Csalkyl-
carbamoyl, N-phenyl- or N,N-diphenylcarbamoyl,
sulfamoyl, N-mono- or N,N-di-C;-Caalkylsulfonyl
or N-phenyl- or N,N-diphenylsulfamoyl,

Z 1s hydroxy or Cy-Cgaalkyl,

R, and R3are each independently of the other hydro-
gen; halogen; cyano; C;-Csalkyl; Ci1-Caalkoxy;
sulfo; carboxy; carbamoyl; phenylcarbamoyl or
C>-Csalkanoylamino; or are phenyl, benzyl, ben-
zoylamino or phenoxy each of which 1s unsubsti-
tuted or substituted in the phenyl ring by C;-Csal-
kyl, Ci—Casalkoxy, acetylamino, halogen, nitro or
sulfo,

B is a bivalent organic linking group of formula

Q-E—Q,

R”6

(3%
4)

S

N N

oL

N
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-continued
R”6

N/gN
LS

Rllﬁ

A
5 Iy

(6)

N

/

Rl‘!ﬁ

A

N

Rﬂﬁ

A

N N

il L

N

10 (R'13)0—1

- N

__Il\

N

NH

-~

15
(&)
(R'13)0-2

20

235

wherein

0 Qisa group

0O 0 O S
I | | I

—C—, —C—NH—, —S— or —=C—NH—

35 1

E' 1s a direct bond; Ci-Cgalkylene or Cy-Cgalkeny-
lene which are unsubstituted or substituted by hy-
droxy, sulfo, sulfato, methoxy, carboxy, phenyl or
sulfophenyl; or is cyclohexylene or C;-Czalkylene-
cyclohexylene which are unsubstituted or substi-
tuted by 1 to 3 methyl groups; or is piperazine-1,4-
diyl; thiophene-2,5-diyl; biphenyl-4,4'-diyl; stil-
bene-4,4'-d1yl; unsubstituted phenylene or naphthy-
lene, or phenylene or naphthylene which are sub-
stituted by C;-Caalkyl, Ci-Caalkoxy, sulfo, halo-
gen or carboxy; or is C1-Csalkylene-phenylene or
Ci-Cralkylene-phenylene-C1-Cjalkylene  which
are unsubstituted or substituted in the phenyl moi-
ety by methyl, methoxy, chloro or suifo,

R"¢ 1s chloro; hydroxy; C;-Caalkoxy; Ci-C,al-
kyithio; amino; N-mono- or N,N-di-C;-Cuaalk-
ylamino which are unsubstituted or substituted in
the alkyl moiety by hydroxy, sulfo or sulfato; cy-
clohexylamino; phenylamino or N-C;-Casalkyl-N-
phenylamino which are unsubstituted or substi-
tuted in the phenyl moiety by methyl, methoxy,
carboxy, sulfo or chloro; or is morpholino,

R'13 18 sulfo, methyl or methoxy,

m is an integer from 1 to 6 and

n and p are each independently of the other 0 or 1,
with the proviso that the different compounds of
formula (1) of the mixture of oligomers differ solely
in the value of m.

2. A mixture of oligomers according to claim 1,

wherein R 1s hydrogen, C;-Cqalkyl, cyclohexyl, un-
substituted phenyl or benzyl, or phenyl or benzyl which

45

50

33

60

65
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are substituted by one or more of sulfo, chloro, methyl
and methoxy.

3. A mixture of oligomers of claim 1, wherein Ry 1s
hydrogen.

4. A mixture of oligomers according to claim 1,
wherein R is hydrogen, C;-Csalkyl, unsubstituted
phenyl or benzyl, or phenyl or benzyl which are substi-
tuted by methyl, methoxy, chloro and/or sulfo, or 1s a
radical of formula

O

|
R4—C—,

wherein R4 is methyl, ethyl or unsubstituted phenyl or
phenyl which is substituted by one or more of sulfo,
chloro, methyl and methoxy.

5. A mixture of oligomers according to claim 1,
‘wherein R is hydrogen, methyl, ethyl, benzyl,
acetylamino, benzoylamino.

6. A mixture of oligomer of claim 5, wherein R 1s
hydrogen.

7. A mixture of oligomers of claim 1, wherein A 1s a
C,-Csalkylene radical which is unsubstituted or substi-
tuted by hydroxy, sulfo, sulfato, methoxy, carboxy, or
sulfophenyl, —CH»—CH;—Z'—CH;—CH>—,
wherein Z2' is —O—, —S—, —SO»—, —NH— or
—N(CH3)~—, a cyclohexylene radical which is unsubsti-
tuted or substituted by 1 to 3 methyl groups, an unsub-
stituted or sulfo-substituted 1,3- or 1,4-phenylene radi-
cal, or a C;-Csalkylene-phenylene or C;-Cjalkylene-
phenylene-C;-Cralkylene radical, wherein the pheny-
lene moiety is unsubstituted or substituted by methyl,
methoxy, chloro or sulfo.

8. A mixture of oligomers of claim 1, wherein A 1s a
C,-Csalkylene radical which is unsubstituted or substi-
tuted by hydroxy, sulfo, suifato, methoxy, carboxy, or
sulfophenyl.

9. A mixture of oligomers of claim 1, wherein A is
1,2-ethylene or 1,2- or 1,3-propylene which is unsubsti-
tuted or substituted by hydroxy or sulfato.

10. A mixture of oligomers according to claim 1,
wherein X is the group —N(Rs5)—, wherein Rs1s hydro-
gen, C1-Caalkyl, cyclohexyl, unsubstituted phenyl or
benzyl, or phenyl or benzyl which are substituted by
one or more of sulfo, chloro, methyl and methoxy.

11. A mixture of oligomers according to claim 10,
wherein Rsis hydrogen or C;-Caalkyl.

12. A mixture of oligomers of claim 11, wherein Rsis
hydrogen. |

13. A mixture of oligomers of claim 1, wherein n1s 0.

14. A mixture of oligomers according to claim 1,
wherein p is 1 and Z is hydroxy or Ci-Caalkyl.

15. A mixture of oligomers of claim 14, wherein Z 1s
hydroxy.

16. A mixture of oligomers of ciaim 1, wherein R; and
R are each hydrogen, fluoro, chloro, bromo, methyl,
methoxy, acetylamino, phenoxy or cyano.

17. A mixture of oligomers of claim 1, wherein R and

R are each chloro.
18. A mixture of oligomers of claim 1, wherein Bis a

linking group of formula

10

15

20

25

30

35

45

50

55

65

28
SOy—
015 ,
Ry
O
|
ﬁ NH—C—
~C--NH ,
R
| |
O O
S
|
ﬁ NH~—~C
-—C~~NH |
Rii
1
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-continued

R"s R"g

A A

N N N N
—J'\ .-yl—NH NH-J'\ .-yl—
N N

(SO3H)p-2

wherein R is sulfo, methyl, methoxy, chloro, carboxy
or hydrogen, R’y is methyl, R i1s methyl, methoxy,
chloro or sulfo, and R"'¢ i1s hydroxy, chloro, methylthio
or ethylthio, methoxy, ethoxy, n- or isopropoxy, amino,
methylamino, ethylamino, -hydroxyethylamino, N,N-
di-B-hydroxyethylamino, 8-sulfoethylamino, cyclohex-
ylamino, o0-, m- or p-methylphenylamino, o-, m-, or
p-methylphenylamino, o-, m- or p-chlorophenylamino,
o-, m- or p-sulfophenylamino, 2,4- or 2,5-disulfo-
phenylamino, o-carboxyphenylamino, N-ethyl-N-
phenylamino, N-methyl-N-phenylamino or morpho-
lino.
19. A mixture of oligomers of claim 1, wherein Bis a
radical of formula
O
} I
—C—

O O
| i
—C—(CH);-3—C—.

or

20. A mixture of oligomers of claim 1 of formula (1),
wherein R; is hydrogen, unsubstituted C;-Cgalkyl or
C1-Caalkyl which is substituted by hydroxy, sulfo, sul-
fato, chloro, cyano, or acetoxy and, with the exception
of Cjalkyl, may be interrupted by a group —O—, un-
substituted cyclopentyl or cyclohexyl, or cyclopentyl
or cyclohexyl which are substituted by 1 to 3 methyl
groups, unsubstituted phenyl or phenyl which is substi-
tuted by sulfo, nitro, chloro, methyl, methoxy, N-
methylamino or N-ethylamino, N,N-dimethylamino or
N,N-diethylamino, acetylamino, propionylamino, ben-
zoylamino, methoxycarbonyl, ethoxycarbonyl, carboxy
or methylsulfonyl, or is unsubstituted 1- or 2-naphthyl
or 1- or 2-naphthyl which is substituted by sulfo, nitro
and/or chloro, or is unsubstituted benzyl or benzyl
which is substituted by methyl, methoxy, sulfo and/or
chloro, R 1is hydrogen, C;-Caalkyl, unsubstituted
phenyl or benzyl or phenyl or benzyl which are substi-
tuted by methyl, methoxy, chloro and/or sulfo, or is a
radical of formula

0
|
R4y=—C—,

wherein Ry is methyl, ethyl or unsubstituted phenyl or
phenyl which is substituted by sulfo, chloro, methyl
and/or methoxy,

A is a Cy-Caalkylene radical which is unsubstituted
or substituted by hydroxy, sulfo, sulfato, methoxy,
carboxy or sulfophenyl, or 1s —CH;—CH)—Z-
'—CH»-CH>—, wherein Z2' 15 —O—, —S—,
—S0O3—, —NH-— or —N(CH3)—, a cyclohexyl-
ene radical which is unsubstituted or substituted by
1 to 3 methyl groups, an unsubstituted or sulfo-sub-
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stituted 1,3- or 1,4-phenylene radical or is a Cy-C-
jalkylene-phenylene or C;-Csalkylene-phenylene-
C1~Csalkylene radical, wherein the phenylene moi-
ety is unsubstituted or substituted by methyl, me-
thoxy, chloro or sulfo, X is a group —N(Rs5)—,
wherein Rs is hydrogen, C;-Caalkyl, cyclohexyl,
unsubstituted phenyl or benzyl or phenyl or benzyl
which are substituted by sulfo, chloro, methyl or
methoxy, or wherein the group

|
Ri™N—ArX—

is the piperazine-1,4-diyl radical, Y is methoxy,
methyl, chloro or sulfo, nis 0 or 1, Z is hydroxy,
methyl or ethyl, p is 1, R; and R3 are each hydro-
gen, fluoro, chloro, bromo, methyl, methoxy,
acetylamino, phenoxy or cyano and m is any inte-
ger from 2 to 3.

21. A mixture of oligomers according to claim 1 of
formula

N_A_N SO3H O : \\

(la)

SO3H
1
0 Cl
—lf B_If_ AN 0 //N SO3H
Ril R \g / )ij\
HO:S N L O T_A*T R,

wherein Rj 1s hydrogen, C;-Csalkyl, cyclohexyl, un-
substituted phenyl or benzyl, or phenyl or benzyl which
are substituted by sulfo, chloro, methyl and/or me-
thoxy,

R 1s hydrogen, methyl, ethyl, benzyl, acetylamino or
benzoylamino, A is a C;-Caalkylene radical which
1s unsubstituted or substituted by hydroxy, sulfo,
sulfato, methoxy, carboxy or sulfophenyl, Rs is

hydrogen, methyl or ethyl, and B is a radical of
formula

-5
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-continued | -continued

S R”ﬁ R”6

A P A
el ) A wl L
, N N

(SO3H)o-2
ﬁ 10

LS wherein Rjj is sulfo, methyl, methoxy, chloro,
ﬁ (CHagr=NE=C=, | carboxy or hydrogen, R’y; is methyl, R";; 1s
—C—NH methyl, methoxy, chloro or sulfo, and R"¢ is hy-
s droxy, chloro, methylthio or ethylthio, methoxy,
ethoxy, n- or isopropoxy, amino, methylamino,
ethylamino, B-hydroxyethylamino, N,N-di-g-
0 hydroxyethylamino, B-sulfoethylamino, cyclohex-
I ylamino, o-, m- or p-methylphenylamino, o-, m-, or
ﬁ’ (CH)gmr=— 20 p-methoxyphenylamino, o-, m- or p-chloro-
—C—(CHj) , phenylamino, o-, m- or p-sulfophenylamino, 2,4- or
2,5-disulfophenylamino, o-carboxyphenylamino,
N-ethyl-N-phenylamino, N-methyl-N-

R'|] phenylamino or morpholino.
22. A mixture of oligomers according to claim 1 of

formula

(R'11)0-3

Cl (1b)
N O NH~—A—

/;

4

R=~HN=—A—HN O N
HO3S Cl SO:H

SO3H

| Cl
—NH B—NH=-—-A—NH O P N
~
-
N O NH—A-—NH R,
Cl

45

Rij
wherein R is methyl, ethyl, benzyl, acetylamino, ben-
—08 SOy, zoylamino or hydrogen, A is a 1,2-ethylene or 1,2- or
1,3-propylene radical which 1s unsubstituted or substi-
50 tuted by hydroxy or sulfato, and B 1s a radical of for-

o 0 mula
{ |
""""'C C—i
O
It 0
55 —C |
O 0 —C-"" or
| {
O O |
{ [

o (I) ﬁ' ﬁ' 60 —C~—(CH2)).3=C—,
—PJ—(CHz)M_‘.C—, ~C=—NH—(CH)yg—NH—C—, 23. A mixture of oligomers of claim 1, which contains
) a compound of formula (1) wherein m=1, a compound
R" of formula (1) wherein m=2, and a compound of for-

/L\ 65 mula (1) wherein m=3.
o O N N 24. A process for the preparation of a mixture of
_y:_ CH= CH_E,_, _JI\ y[_ or oligomers of claim 1, which comprises a) condensing a

N compound of formula
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H

N\
N—A—X

R (5022),

with a compound of formula

T—B~T (10),
and, 1n a further optional step, b) reacting the product
obtained in a) with a compound of formula
R*—T (11),
wherein A, B, Ry, R2, R3, X, Y, Z, p and n are each as
defined hereinbefore, R* has the meaning previously
given for R, with the exception of hydrogen, and T is
halogen.
25. A method of dyeing or printing nitrogen-contain-
ing fibers or cellulose fibers comprising the step of ap-
plying to said fibers a mixture of oligomers of claim 1.

26. A method of dyeing or printing a blend of dis-
perse-dyeable synthetic fiber and cellulose fiber, com-
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(Y)» 1 (%)
/
X=—A—N
N\
R
(Sozz)p

prising the step of applying a mixture of oligomers of
clamm 1, in the presence of a disperse dye for the syn-
thetic fiber and under dyeing conditions suitable for
dyeing the synthetic fiber with the disperse dye.

27. The method of claim 26, wherein the disperse
dyeable synthetic fiber is polyester fiber.

28. A process for dyeing polyester/cotton blends
with disperse and direct dyes, which comprises using a
mixture of different oligomer compounds of formula (1)
as claimed in claim 27 as dye, in a one-step, single bath
process and in addition to said disperse dyes, and dyeing
from an aqueous liquor in the temperature range from
100° to 150° C., and in the pH range from 4 to 7.5.

29. A process for dyeing polyester/cotton of claim

28, wherein the temperature range is from 120° to 130°
C.

*x * x * %
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